Using data from the Health and Retirement Study and the Survey of Consumer Finances, we show that households that experience adverse financial shocks worry more about the adequacy of their financial resources in retirement, even after controlling for the effects of these shocks on overall wealth. We find supporting evidence that suggests that at least part of the increased worry about retirement is due to general pessimism rather than changes in an individual's own circumstances. Specifically, experiencing idiosyncratic financial shocks is also associated with greater pessimism about the general future of the economy. Finally, we present some suggestive evidence that links the increased level of worry to reduced consumption.
Introduction
An important element of economic decision-making is expectations about the future. These expectations, however, may be influenced by both rational calculations of expected values as well as emotional assessments of the future. In this paper, we present evidence that the degree of concern about the adequacy of retirement income is in fact influenced by psychological factors, even after controlling for the effect on actual resources. Specifically, we show that after experiencing unexpected financial shocks, individuals worry more about the adequacy of their retirement income, even after controlling for changes in income and net worth. Furthermore, these idiosyncratic shocks are associated with greater pessimism about general macroeconomic conditions. We make a suggestive link between increased worry and economic behavior, providing some evidence that increased worry is associated with lower consumption expenditures.
Our findings are related to evidence in the psychology literature that people adjust their future expectations given their past experiences. For example, Wilson et al. (2001) find that negative experiences improve individuals' ability to gauge future reactions while Ross and Newby-Clark (1998) find that people's views of their past and future experiences are qualitatively different. It is also widely argued that individuals have inaccurate perceptions of health and safety risks. Viscusi (1993) asserts that individuals tend to systematically overestimate the probability of unlikely events and underestimate the probability of more common occurrences. In a complementary finding, Slovic (1987) argues that individuals overestimate the amount of risk they face relative to past risk.
New information, however, may alter these expectations or change behavior because of a change in preferences towards risk or a re-evaluation of the amount of risk.
Because our work examines attitudes about retirement income and makes a suggestive connection to these attitudes and consumption, the paper is also related to a vast literature that documents savings behavior by many households that is difficult to explain with standard optimization models. For example, Venti and Wise (1998) show that there is a large dispersion in wealth holdings at retirement even among households that have had similar lifetime incomes, while Diamond and Hausman (1984) document that many enter retirement with very little savings. Banks, Blundell and Tanner (1998) show that the fall in consumption experienced by many households upon retirement cannot be completely explained by a forward-looking consumption smoothing model unless these households receive unexpected negative information as they retire.
Consistent with this hypothesis, Gustman and Steinmeier (2004) show that many households do not have good information about their Social Security and pension benefits, especially households that rely the most heavily on Social Security income.
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Our work is in the same vein as several other authors who have used behavioral explanations such as lack of self control or an unwillingness to consider the future to unravel this seemingly puzzling saving behavior. Limited self control has been formally modeled with the use of hyperbolic discounting (e.g., Laibson, Repetto and Tobacman, 1998 or Diamond and Koszegi, 2000) . Evidence that individuals procrastinate or engage in "participant inertia" can be found in Madrian and Shea (2001) who show that a substantial portion of individuals are unlikely to alter the default 401K contribution rate or investment allocation set by the employer. Similarly, Lusardi (1999) finds evidence for procrastination and shows that a significant portion of households nearing retirement have given little thought to it and that many low wealth households have no plans to increase savings prior to retirement.
2 In this paper, we contribute to this literature by empirically examining the link between financial shocks, increased worry, pessimism, and consumption behavior.
This paper is closely related to that of Lusardi (2003) , who uses a cross-section of the HRS to investigate the effect of planning on net worth and financial wealth. Our results complement and extend these findings by shedding further light on the link from the experiences that individuals have to their economic behavior through a mechanism that causes them to re-evaluate their prospects for the future. Our work adds to the existing literature because our use of panel data allows us to document changes in attitudes about the future as a result of negative shocks. The rich data in the HRS also allows us to explore behavioral explanations for these attitude changes.
The paper is organized as follows. Section 2 describes our methodology and data, section 3 presents and interprets our main results, and section 4 concludes.
Methodology and Data
In order to gain understanding of how individuals form their expectations about the future, we examine the effect of unexpected financial shocks on the degree to which individuals worry about having sufficient retirement income. There may be unobserved characteristics that determine how much an individual worries about the future.
Therefore, it is crucial to our analysis that we observe people over two periods, allowing us to focus on the effect of unexpected events after controlling for initial levels of worry.
Specifically, we adopt the following specification:
2 Interested readers should also see theoretical pieces by Akerlof (1991) , Thaler (1994), and Rabin (1999 Our index of worry is constructed from a question in the HRS that asks, "…for things that worry some people about retirement. Please tell me if they worry you a lot, somewhat, a little, or not at all -not enough income to get by." As mentioned above, we then create our index of worry, with 0 representing "not at all" and 3 representing "a lot."
Although this question is specific to a concern about retirement income, given the age of the respondents in the HRS, this issue is likely to be significant to many individuals in our sample. Because this question asks respondents to indicate their future expectations about retirement years, the sample only includes individuals who are not already retired by the second wave of the survey.
To account for recent financial shocks, we use a variable that represents whether a household has had a recent event that has hurt them financially. Specifically, the survey asks the following question: "Thinking back over the last two years, (since the last survey interview), have you had any large unexpected expenses or events that have made it very difficult to meet your financial goals?" Respondents are then asked to provide a dollar amount of the money involved with this unforeseen event, as well as to detail the nature of the event. Some of these events include getting laid off, having unexpected medical expenses, unexpectedly high tax bills and major home or auto repairs. For our purposes, it is important that the question identifies events that were not expected in the first period, which allows us to assume these to be truly exogenous "shocks". 5
Empirical Results
Table 1 provides summary statistics for the key variables in the HRS used in this study. The average age of singles is slightly over 55, while the average ages of married men and married women are 57 and 53, respectively. Singles seem to worry the most about retirement, with 43 percent indicating that they worry a lot. Thirty percent of married women also say they worry a lot about retirement, but only 25 percent of married men report the highest level of worry. Almost 20 percent of all households experience some type of major financial setback between the two periods of the survey, and the average dollar value for these shocks (given the presence of one) is approximately $8,600
for singles and $23,000 for couples. Table 2a shows the results of the estimation of equation 1 for singles. In this table, the shock variable is simply a dichotomous variable indicating the presence of a recent large unexpected expense. The specification in the first column includes demographic controls as well as net worth and household income in the first period. As expected, the results in Column 1 of Table 2a show that individuals that worried more in the first period or had lower household income in the first period, worried more in the second period. Importantly for our study, however, these results also show that having an unexpected financial shock between periods is associated with an increase in the level of worry about retirement income.
Financial Shocks and Worry about Future Retirement
Of course, one channel through which unexpected financial shocks might affect the level of worry in the second period is by lowering overall wealth in the second period, either due to lower household income and/or increased expenses from the shock. To account for this channel, the second column adds controls for second period income and net worth. Interestingly, the result continues to hold that an unexpected financial shock increases a household's level of worry. Even after accounting for the change in net worth and income, there is an independent effect of the household's major event on its concern for the future.
We present the analogous results for married couples in Table 2b . Once again, the first column in each set of estimations includes controls for first period financial information, while the second column adds second period net worth and income as independent variables. These results mirror those in Table 2a : For both married men and married women, experiencing an unexpected financial shock increases the level of worry about retirement income, even after controlling for second period financial resources.
The fact that individuals adjust their level of worry in a manner disproportionate to the change in financial assets is an interesting conclusion from our results. Of course, our treatment of the incidence of a shock as a binary event may be at fault. To follow up on this observation, we also modify equation 1 by substituting the dollar amount of the shock (as a percent of net worth) and estimate this equation on the sample of individuals who have experienced a shock. Although we do not report the detailed results here, we do find corroborating results: larger shocks elicit more worry, even after controlling for the level of financial resources before and after the shock.
To further corroborate these findings from the HRS on the relationship between expectations about the future and financial shocks, we also use data from the 1998 While the SCF does not have a question identical to the one in the HRS regarding an unexpected event that causes financial hardship, they do ask whether the previous year's income is unusually low or unusually high. Thus, we categorize households with "unusually low" income as having a negative financial shock and those who report "unusually high" income as having a positive financial shock. 7 In addition, the SCF asks respondents the following question: "how would you rate the retirement income you (receive or expect to receive) from Social Security and job pensions? (Totally inadequate, enough to maintain living standards, very satisfactory)". Therefore, we are able to categorize households into two groups-those that think that Social Security and pension income will be adequate (either "enough to maintain living standards" or "very satisfactory") and those that do not. Table 3 reports results for the incidence of a shock and Columns 2 and 3 show the results using the absolute value of the size of the shock and the size of the shock as a percentage of the household's usual income, respectively (both conditional on having a shock).
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Column 1 shows that the presence of a negative income shock corresponds to a respondent being less likely to think that Social Security and job pension income will be sufficient for their retirement years. The results in columns 2 and 3 suggest that the bigger the shock, the more likely a household is to be worried, even after controlling for net worth and usual income. As noted earlier, the SCF is a cross-sectional study, so the interpretation of these results is not as strong as those of the HRS. It is more difficult to establish the causal link going from a financial shock to increased concern about their future retirement years. 10 However, the results of Table 3 are consistent with our earlier 8 We obtain qualitatively similar conclusions when we separately analyze singles and married men. 9 Because we study income shocks with the SCF data, column 3 uses the size of the shock as a percent of the household's self-reported "usual" income. In the HRS data, we examined expense shocks and normalized these across households by examining them as a percent of net worth. Our earlier results using the HRS data are robust to examining the expense shock as a percent of income as well. We obtain insignificant results on the shock variable in the SCF data when we divide by household net worth after removing observations for which net worth is negative (since many of the households with negative income shocks have negative or zero net worth. 10 One might argue that certain individuals tend to be more or less pessimistic about how they view things, which would affect the way they answer the question regarding whether income is unusually high or low.
To address this, we also include a variable that indicates whether respondents consider themselves findings that unexpected financial shocks lead to a change in attitudes toward the future.
In addition, the results suggest that even after controlling for its effect on a household's financial resources, the presence of a financial shock influences one's perceptions about the future.
Interestingly, we find that the effects of income shocks on expectations for the future are not symmetric. Namely, we find no evidence that a positive income shock (where income is unusually high for a particular year) leads to less worry about the future of Social Security and job pension income. Bad luck seems to lead to individuals revising their expectations downward, but good luck does not make people have rosier projections of the future. There is some evidence in the psychology literature that is consistent with this finding. Teigen (1991) finds that lucky events are not always positive to the same degree as unlucky events are negative. Alternatively, if individuals do not save because they are overly optimistic about future pension income (e.g., Banks, Blundell and Tanner, 1998), then having good luck will not cause them to update prior beliefs and change their behavior. In other words, good luck is not unexpected by optimists.
So far, using two different data sets, we have demonstrated that individuals increase their level of worry about retirement when they experience an unexpected financial shock, even after controlling for the level of financial resources after the financial shock. One possible explanation for this result is that the unexpected expense is associated with a trajectory of increased future expenses so the immediate impact on financial resources does not completely capture the total financial impact. In this case, generally "lucky" with financial affairs or not. While this variable is statistically significant, including it does not change the coefficients on the financial shock variables.
the increased worry is a rational response to the deterioration in future financial position which we are unable to observe. On the other hand, the disproportionate response in worry may in fact be an overreaction-the shock of the unexpected major expense might cause increased anxiety not associated with a rational calculation of future expenses and income streams. While it is not possible to present evidence on the first possibility because of the difficulty of determining what the rational assessment of future expenses would be for each individual, we are able to present some indirect evidence on the second hypothesis. Specifically, in the next section, we examine how experiencing an idiosyncratic negative shock may influence an individual's general level of anxiety about the future.
Worrying about Future Retirement and General Pessimism
The results in Tables 2 and 3 document a strong relationship between having bad luck (receiving a negative financial shock) and worrying about the future. To gain a better understanding of these results, we further explore the effect of financial shocks on expectations and worrying about the future. As we mentioned above, a behavioral explanation of our result is that large unexpected shocks increase one's general level of anxiety or pessimism about the future, even though the idiosyncratic shock has no predictive value.
To test whether there is a real effect on underlying preference parameters, we reestimate equation (1), but use two general measures of worrying about the overall economy as dependent variables. In both Waves 1 and 2, the HRS asks respondents to provide a perceived probability that the U.S. economy will experience double-digit inflation or a major depression during the next 10 years. Since almost all of the financial shocks are due to something not correlated with the general economy, then any relationship between past individual financial shocks and projections of the U.S.
economy should reflect a shift in one's degree of general optimism, as opposed to a simple revision in expectations about probabilities of future financial shocks.
11 Tables 4a and 4b show the results for these regressions. There is strong evidence that experiencing bad luck makes individuals more pessimistic and that a simple revision of expectations is not the entire reason for the effects of past financial shocks on current consumption behavior. Controlling for the standard covariates as well as the first period measure of worry about the economy (either the perceived likelihood of a major depression or the likelihood of double-digit inflation), a recent financial shock significantly increases this perceived probability in the second period. The first column of Table 4a shows that for singles, a recent financial shock increases the perceived likelihood of large inflation in the next 10 years by slightly more than 4 percentage points. When the measure of worry is the perceived probability of a major depression in the near future, the results are similar. The second column of Table 4b indicates that for married men, an unexpected shock raises the perceived probability by 3.6 percentage points. The results in Tables 4a and 4b hold for singles and married men, though they are statistically insignificant for married women. The consistent story is that negative financial shocks affect one's general degree of optimism toward the economy, even when there is no informational content related to actual future probabilities. This is consistent with evidence from the psychology literature that the formation of perceived probabilities 11 The most common reason for the unexpected expenses were related to the health of the individual or a family member (44 percent of the shocks). An additional 18 percent were related to home/car expenses while 10 percent of the unexpected expenses were related to change in family status (e.g., divorce, marriage, death in the family). Less than 15 percent of the shocks might possibly contain information about the state of the macroeconomy (investment loss or job loss for any reason, including health). Removing these observations from the sample, however, does not materially affect our results.
often includes extraneous information not relevant to the particular situation (Parsons et al. 2001 , Dibble 1998 and Edgell et al. 1996 .
Worrying and Spending Behavior
So far, we have demonstrated a strong relationship between financial shocks and expectations about the future. If increased worry also affects consumption behavior, then the financial shocks and the anxiety they cause has implications for economists attempting to explain savings rates. Although the HRS does not have comprehensive data on consumption, there is one question that elicits information about the amount of money spent eating out (as a percent of total food budget). Increases in the amount of money spent eating out is likely to indicate that individuals have increased the total amount spent on food because of the relatively high cost of eating out. If worrying affects consumption, we are most likely to see the effects in a measure of discretionary consumption such as this because it may be one that individuals are able to alter the most easily. Admittedly, this measure is narrow and has imperfections. Food outside home represents a small share of one's overall budget and it is likely that an individual may change consumption behavior along other margins. Because of this, we present the evidence in this section only as suggestive.
To obtain evidence on the relationship between expectations about the future and actual consumption behavior, we estimate the following equation via OLS:
(2) C 2 =α 0 + α 1 C 1 + γ'worry 1 +δ'worry 2 + βX 1 + ε 2 worry 1 and worry 2 are each vectors representing three possible categories -"worrying a little", "worrying somewhat", and "worrying a lot" about retirement -for periods 1 and 2, respectively. The omitted category is "worrying not at all". Since one might argue that certain individuals may simply be more anxious or prone to worry in general, we control for the index of worry in the first period in order to better capture the exogenous effect of an increase in worry on the decrease in consumption in the second period.
The results of these regressions are shown in Tables 5. As before, we present results with and without controlling for second period financial information. For both singles and married men, these results suggest that there is a relationship between worrying about the future and spending habits as proxied here by the percent of the food budget spent eating out. Column 1 through 4 of Table 5 show that worrying a lot about retirement income in the second period strongly predicts the percentage of the food budget spent eating out for singles and married men. Although the signs on the coefficients in the married women estimations are negative as expected, they are insignificant. Interestingly, the effect occurs for singles and married men even after controlling for second period financial resources, suggesting that worrying has an effect on consumption independent of its relationship with financial resources.
Conclusion
We have shown that experiencing negative financial shocks causes individuals to worry more about retirement, even after controlling for changes in financial assets. We attribute at least part of this overreaction to bad luck to an emotional response and provide evidence that experiencing unexpected financial shocks makes individuals more pessimistic about the future in general. Although data limitations prohibit us from making a strong connection between increased worry and decreased consumption, we present some suggestive evidence that as worry increases, economic behavior is affected.
Specifically, individuals reduce a particular type of discretionary consumption, the share of the food budget spent eating out. Exploring the relationships among financial shocks, psychological responses and changes in consumption habits is an important avenue for future research. Notes: Estimation also includes controls for age, education dummies, sex, marital status, race, health and health insurance status. Income measure is respondent's "usual" income. Marginal effects of probit estimation are reported. Estimation drops individuals with networth greater than $2 million and annual labor incomes less than $10,000 or more than $300,000. Standard errors are in parentheses. *Significant at 10%. **Significant at 5%. 
